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What Picturebook Apps Can Teach Us
About Supporting Literacy Development in
a Digital Age
by Earl Aguilera

Students in our classrooms bring a wide variety of
background experiences, all of which can impact our
literacy teaching. Among these are students' encounters
with technologies such as digital games, internet videos,
and mobile device applications, which are taking up a
larger share of young people's attention than ever before
(Horst, Herr-Stephenson, & Robinson, 2009). Though
children's access to computing technologies outside
of school has been positively correlated with reading
performance in school, not all students come to school
with equal access, leading to an "uneven playing field"
upon entering the classroom (Bittman, Rutherford,
Brown, & Unsworth, 2011). In recent years, teachers
have been widely embracing digital media technologies
in their classrooms, including online image collections,
interactive lesson plans, and streaming video (VeraQuest, 2013). However, research suggests that technology-supported learning alone has less of an impact
on children's learning gains than combining it with
personalized teaching (Eagle, 2012; Segal-Drori, Korat,
Shamir, & Klein, 2010). In addition, overuse of automated reading programs in school has been negatively
correlated with children's reading achievement (Judge,
Puckett, & Bell, 2006). As literacy educators, how
should we interpret these findings to support students'
literacy development in the face of new challenges
brought on by the digital age?
To address this question, this article outlines five
research-based classroom strategies-inspired by
well-designed children's picturebook apps-that teachers can apply in the classroom, regardless of access to
digital technology. For each strategy, I overview a key
literacy teaching principle and the research that supports that principle. I then discuss an example of how
that principle is built into a well-designed children's
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picturebook app. Finally, I illustrate how each principle
might be put to use in an everyday, non-technology
based, classroom lesson. Thus, I am defining a "strategy" here not just as something you do, but also an
understanding of why we do it, and what it looks like
in practice. Rather than arguing about prescriptive steps
for "best practice," I close the article by inviting teachers to explore new worlds of possible practices (Luke &
Freebody, 1999) that each of these principles can guide
us toward.
To be clear, while I use examples from well-designed
picturebook apps to illustrate each principle, these digital media technologies are not necessary for implementing the literacy principles that underlie these examples.
While students, families, schools, and communities
have different levels of access to digital technologies in
the classroom, all students can benefit from the creative
ways that teachers put these research-inspired literacy
principles into practice-regardless of their access or
desire to use these technologies.

The Changing World
of Children's Picturebooks
Prior research has explored how children's picturebooks
can be used in literacy classrooms for a variety of purposes: to expand literacy learning beyond just the words
on a page; to deepen both language-based and visual
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literacies; and to inspire student creativity in composing their own multimodal texts-that is, texts that use
a combination of language, image, color, and other
modes of communication to express meaning (Arizpe,
2013; Duncum, 2004; Wolfenbarger & Sipe, 2007).
Throughout this article, I will use the compound word
picturebook to connote the unified nature of these
multimodal texts (Serafini, 2008). I will use the word
texts to refer to all kinds of media, printed or otherwise.
While the research base on children's picturebooks has
strengthened over time, the nature of these texts is also
evolving; as teachers and researchers, we too must be
able to respond to these changes.
In an age of digital technology, it is difficult to deny
that the texts with which students engage are somewhat
different than they were in the past. Digital games,
viral videos, social media feeds, and mobile device
applications are becoming a larger part of the literacy
experiences of young people than ever before. A recent
report by Common Sense Media indicated that while
the amount of time children ages 0-8 read each day,
along with their overall use of media, has held steady
since 2011, how children have been using this media
has shifted considerably (Rideout, 2017). Seventy-eight
percent of families in this report had access to a mobile
tablet device in their home, and 35% of media time
was spent on mobile devices (up from 4% in 2011).
While these numbers should not distract from the
difference in access and use of these technologies across
socio-economic groups-sometimes known as the digital divide-trends in media access may influence the
prior experiences that students bring to our classrooms.
On one hand, some of these digital texts may seem very
different from the printed picturebooks we have come
to know and love in our classrooms. Features such as
touch-screen interactivity, language personalization,
and automated reading can seem very closely tied to
the digital devices that we access these media through
(Schwebs, 2014). On the other hand, some of these
digital texts, such as children's picturebook apps, also
share much in common with print books: stories told
through picture and words, scene-by-scene organization, and even book length (Al-Yaqout-& Nikolajeva,
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2015). As my colleagues and I have previously argued,
these similarities and differences may be more nuanced
and complex than is commonly recognized (Aguilera,
Kachorsky, Gee, & Serafini, 2016). One way to move
forward, then, without getting stuck in these details,
is to think about well-designed children's picturebook
apps not for what they are, but instead for what they
do, and what they can teach us about more responsive
literacy instruction in our classrooms.

Well-Designed Digital Media as a
Model of Good Literacy Teaching
In related work around contemporary digital texts, Gee
(2007 c) argued that videogames are good for learning,
but not necessarily because they are games. Instead,
videogames should be understood as good for learning because 1) well-designed video games are built on
sound learning principles identified in the Learning
Sciences, and 2) video games offer promise for moving
beyond entertainment and building new learning
systems for serious purposes, both in and out of school
(Gee, 2003, 2007a; National Research Council, 2000).
In other words, it is not videogames themselves that we
should necessarily be incorporating into classrooms, but
instead the foundational teaching and learning principles that well-designed games are built upon (Holmes,
2017).
Following the logic of this argument, I present the
example of children's picturebook apps as another kind
of digital media that can offer similar insights about
supporting literacy development in a digital age. While
some may understand the term picturebook app to
encompass a range of electronically digitized texts, I
will distinguish picturebook apps as software applications that combine picturebook content with digital
form (Aguilera et al., 2016). The content of a children's
picturebook app typically involves the story, characters,
language, and imagery commonly associated with picturebooks. The digital form of a picturebook app means
that it is accessed through a computer-based device
(commonly, through mobile tablets). At times, this
combination results in less of a replication of meaning,
but rather a multiplication of meaning potentials, as
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contemporary picturebook apps may draw on modes of
sound, animation, and functional interactivity afforded
by the technological platforms such as touch-screen
tablet devices (Auguilera, 2016; Kress, 2009; Lemke,
2002; Zimmerman & Salen, 2003).

explore children's picturebook apps and other related
media-not just for what they are, but for what they
can inspire us to do in our teaching practice. We begin
with a principle about how people make meaning with
words.

In particular, I will argue that well-designed picturebook apps are grounded in several key principles of
literacy development that can be applied by teachers
regardless of their access to these digital technologies.
These principles build on the concepts of 1) situated
meaning, 2) differentiated fluency, 3) co-constructed
comprehension, 4) multimodality, and, 5) whole-partwhole language instruction. The research base that
underlies each of these principles comes from areas as
varied as linguistics, media studies, literary theory, the
learning sciences, and cultural studies. However, findings from this research can be applied in different ways
by all teachers in literacy education contexts, as I will
illustrate in the section that follows.

1. The Situated Meanings Principle
Think of some of the challenges that your own students have had when learning new vocabulary. How
many times have you noticed students seeming to
do well with word-lists and memorizing definitions,
but then misuse a word in writing? Or how about the
times when a dictionary definition doesn't quite fit the
context of what you are reading? This is an area where
our first principle might be able to help. Drawing on
studies of how people use language in the world, the
Situated Meanings Principle states that the meanings
of words are not just found in a dictionary, textbook,
or website, and then applied to real world situations
(Duranti, 1992; Levinson, 1983). Instead, our understanding of the meanings of words are also created in
the world, based on the ways we use them in different
situations (Gee, 2004). Linguist and digital media
scholar James Paul Gee (2015) calls these situation-specific meanings, or situated meanings. He distinguishes
these meanings from what he calls literal meanings,
which are the more general or decontextualized definitions found in a dictionary or on Wikipedia. While
literal meanings can be helpful, they only make sense to
us if we have already started to develop a situated sense
of what a word means.

What Children's Picturebook
Apps Can Teach Us About Literacy:
Five Strategies
In this section, I will describe a series of classroom
strategies informed by research and inspired by well-designed children's picturebook apps. Each strategy is
framed in three parts: 1) an outline of a key literacy
teaching principle and the research that supports that
principle; 2) an example of how that principle is built
into a well-designed children's picturebook app; and 3)
a brief example of how each principle might be put to
use in an everyday classroom lesson.
Before we explore the strategies, it is important to
recognize, as Gee (2003; 20076) does, that children's
picturebook apps, like videogames and other contemporary digital media, are not the first, nor the only
illustrations of the principles I will outline. Instead, I
will use these apps as examples of how sound literacy
principles can be applied by anyone who engages in the
practice of teaching-whether that be through design,
classroom instruction, parenting, or any other means.
Teachers of all kinds may find value in continuing to

To illustrate this point, think of the word, "run" and
what dictionary definitions come to your mind when
you say the word (Specktor, 2017). Now, think of how
its meaning changes in the following sentences: Will
you run to the store? I found a run in my pantyhose
and need to replace them. I'll run a bath while you're
away. No need to run; I'll be here all day. How did the
situated meaning of the word run change as you were
reading? How did your own background experiences
play a role in situating this meaning? Does any shared
cultural knowledge play a role? As Gee (2007) summarizes, the meanings of words are situated in our everyday lived experiences. These meanings are not general
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or decontextualized. Whatever literal meanings words
come to have is discovered bottom-up through experience, rather than top-down through memorization. So,
does a children's picturebook app help us see this?

One activity, which I've used with students at a variety
of age levels and reading experiences, involves having
students use images to represent their understanding of
a word. In the image below (Figure 1), students have
illustrated the word "obsolete" with an item I did not

Children's picturebook app example: Bobo Explores
Light. Bobo Explores Light (Gamescollage, 2010) is a
picturebook app in which students accompany a robot
called Bobo on an adventure through space and time
to understand important science concepts about the
topic of light. The properties of light, from a scientific
perspective, have been demonstrated to pose challenges
to learners across a variety of age ranges (Anderson,
Smith, & Edward, 1986; Haslag & Concannon, 2012;
Saxena, 1991), and the app itself addresses a variety of
light-related concepts, including refraction, reflection,
color, lasers, rainbows, auroras, and bioluminescence.
What is interesting, however, is how the app is designed
to teach readers about these concepts.

expect them to even recognize:

Rather than focusing purely on verbal explanations,
Bobo Explores Light features many moments where
readers can use the touch-screen interface to play with
these ideas, such as adjusting the angle of laser beams
on mirrors, blending colors on a spectrum, and experimenting with refracting light in different ways. In this
way, readers have a chance to build a variety of situated meanings about the word light across a variety of
everyday and scientific contexts. The app also provides
opportunities to develop literal understandings through
written descriptions, videos, voice-overs, and diagrams.
However, in the digital world of this app, these literal
meanings are often grounded in situated, virtual experiences of play that address many facets of a complex
scientific concept such as light.

Different students illustrating the same word could
also reveal insights into their situated understandings
of that word. I have found that this activity provided a
way for me to assess vocabulary development, as well
as opportunities for students to learn from alternative
representations of ideas to situate abstract definitions in
concrete examples.

Use it in your classroom: Vocabulary instruction
through divergent thinking. One way to apply the
Situated Meanings Principle in our literacy teaching is
to shift vocabulary instruction away from the one-rightanswer approach, which some people call convergent
thinking, and toward recognizing lots of different ways
that a word might be interpreted, which some people
associate with the idea of divergent thinking (Guilford,
1959; Robinson, 2006, 2011).
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Ob<:>o\
Figure 1. ~tudents illustrate the word "obsolete."

Of course, shifting toward divergent thinking in these
cases does not mean the work is completely subjective,
or that all responses should be equally valued-some
will make more sense than others. However, activities
that encourage divergent thinking can not only provide
important insights into the ways students are developing situated meanings, but also help reveal to students
the importance of context and building multiple understandings of a word.

2. The Differentiated Fluency Principle
In a recent posting on the website, Reading Rockets,
literacy expert Timothy Shanahan shared a letter written
to him about several "troubling quotes" in the National
Reading Panel Report (2002): "Fluency, the ability to
read a text quickly, accurately, and with proper expression ... " (p. 3-5), and "Fluent readers can read text with
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speed, accuracy, and proper expression ... " (p. 3-1). The
main issue seems to be an apparent focus on speed
and being able to read quickly, as opposed to an idea
of fluent reading as smooth and effortless, though not
necessarily speedy. While Shanahan (2016) initially
frames his response by taking responsibility for these
wordings, he also points out that an overemphasis on
reading speed over everything else in fluency is more
likely attributed to misinterpretations of common reading assessments. Shanahan agrees with Stahl and Kuhn
(2002) that "fluency has to go, not necessarily fast,
but the speed of normal language" (Shanahan, 2016,
para. 14). He also points out that what is measured in a
fluency assessment, that is, particular dimensions of fluency, should not be confused with what fluency sounds
like in the real world, and thus, how it should be taught.
Shanahan's use of the phrase "normal language,"
(2016, para. 14) as well as his caution about confusing fluency predictors with fluent reading, highlights
the importance of understanding what I will call the
Differentiated Fluency Principle. Simply put, there is
no such thing as a single normal way to speak outside
of the ways that different people use spoken language in
everyday ways. What this means is that beyond assessments like DIBELS, what we call fluency may sound
different depending on who is reading, who they are
reading to, and the context in which they are reading.
Just as different people speak different variations of
English depending on who they are, with whom they
are speaking, and the context of the conversation, so,
too, does the sound of fluent reading vary depending on reader, listener, and context (Biber & Conrad,
2009). While I recognize that fluency may indeed be an
important predictor of reading, I also argue that we as
teachers need to cultivate sensitivity and responsiveness
to the different ways that fluent reading can sound.

Children's picturebook app example: Me Books.
Me Books (Made in Me, 2017) is a picturebook app
platform that allows readers to access a variety of picturebooks. Selections span from canonical stories such
as Little Red Riding Hood, to contemporary offerings
such as I Don't 'Want to Go to Bed. What sets this app
apart from other digital reading experiences, however, is

the ability to record one's own voice to use as narration
and have the app play it back. In addition to providing
built-in narration to provide an initial model of fluent
reading, the app allows readers to record and hear what
reading sounds like in their own voice, which of course
will sound different across different readers. In the
spirit of the Differentiated Fluency Principle, the app
provides a non-evaluative space for readers to be able
to record and listen to their own reading voices, and to
decide for themselves how they would like to proceed.

Use it in your classroom: Remixing read-alouds. The
next time you engage students in read-alouds, consider
focusing on just one line or short passage and play with
reading it out loud in different ways-emphasizing
different words or phrases, changing your rate of reading, or even the volume of your voice. After discussing
how these different ways of reading might change the
meaning of a line, you might invite students to do
the same-as a class, in small groups, or at literacy
stations. Finally, even when engaging in formalized
literacy assessments, keep in mind students' different
ways of speaking, and see if this information might
inform the conclusions you draw from your assessment
in different ways.

In my own work with high school students, we have
viewed videos such as the Ad Council's "I Am an American" (https://youtu.be/vPIXLUrljXg) and examined
the different ways in which the single phrase "I am an
American" is pronounced by different people throughout the video. We discuss the message of the video as
well as the ways the video portrays diversity, unity, and
identity through language. Finally, we reflect the ways
that this language-based diversity is viewed in different
settings (at home, in school, on the political stage, etc.),
and debate the implications of how we study language
arts in the classroom.
3. The Co-Constructed Comprehension Principle
What's the main idea of a book? Is it what I (as a
teacher) say the main idea is? Is it what students remember about the text? Is it what the author intended?
According to what I will call the Co-Constructed
Comprehension Principle, the answer may be all of the
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above. Drawing from work in literary criticism, this
principle states that the process of reading is neither
fully subjective, or fully objective (Tyson, 2006).
Instead what we commonly call comprehension is more
accurately described as interpretation, though certain
interpretations can be better supported by evidence, and
thus, are more convincing than others (Serafini, 2010).
Just as Rosenblatt (1994) reminds us of the importance
of transactions between reader and text, this principle
suggests that all interpretations are co-constructed from
a combination of the understandings that a reader
brings to a text, the text itself, and the situation in
which the reading occurs (Munster & Knoeferle, 2017).
From this perspective, research has demonstrated evidence in support of the argument that there is no such
thing as just plain reading (Barton & Hamilton, 2012).
Instead, reading always involves a particular situation
(such as a bedtime story read to a child), something to
read (a picturebook may be more appropriate bedtime
reading than a text passage), and of course, one or more
people doing the reading. Thus, when teaching about
and assessing comprehension, it is important that we
keep this co-constructed nature in mind rather than
teaching toward a singular main idea.

Picturehook app example: The Other Side. The Other
Side (Mental Canvas, 2015), is a digital re-imagining of
work by artist and picturebook author Istvan Banyai.
Applying touch-screen interactivity to Banyai's handdrawn illustration, the book invites readers to explore
a variety of scenes featuring zoos, swimming pools,
tunnels, and beaches, all while experimenting with how
perspective can not only change what you see, but how
you see it. In contrast to a more typical illustrated texts,
which focus static images, each hand-drawn scene of
The Other Side can be rotated, flipped, or zoomed to
reveal a different perspective-including some whimsical ones. In one scene, illustrating how a boy with a
cat might perceive a tiger in cage, readers can flip the
perspective to reveal the way the tiger might perceive
visitors on the outside. In the spirit of the co-constructed comprehension principle, this app reminds
readers that even when dealing with visuals, there can
always be more to the story.
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Use it in your classroom: Flip the comprehension
script. One way I have implemented this principle in
my own teaching has been through a variation on the
common activity of question-generation. We begin by
discussing the importance of asking questions while
reading, even if some of those questions are never
answered (Gallagher, 2004). In subsequent classes, we
practice flipping the script on comprehension questions by imagining different question-asking situations
(parent-to-child, student-to-student, teacher-to-student, student-to-author, test maker-to student). In each
situation, we highlight how each situation as well as
who is involved, might change what ideas count as the
main ideas of focus. While a test-maker for example,
might be focused on literal details based in the text, students speaking to one another may be more concerned
with their opinions of the events in the text. In this
way, students not only see how they can assemble their
interpretations in different ways, but also how different
situations cill for different kinds of interpretation of a
text.

4. The Multimodal Literacy Principle
As I have mentioned, the idea of multimodality has
long been referenced in the context of research on
children's picturebooks (Wolfenbarger & Sipe, 2007).
Simply put, this perspective states that all people
construct meaning and build up knowledge through a
variety of modes-images, sounds, gestures, etceteraand not just words alone (Gee, 20076). Applying this
idea to literacy instruction, we can state the multimodal
literacy principle as follows: Just as we can learn to
become literate in language-based literacies, as commonly taught in school, so too can we develop literacies
across a variety of modes-visual, aural, gestural, and
more.
For example, as part of a year-long, classroom-based
research study examining literacy instruction and
development, Kachorsky and colleagues (Kachorsky,
Moses, Serefini, & Hoel ting, 2017) observed how
emerging decoders draw from a range of meaning-making resources while reading picturebooks, including
typographical features, paralinguistic features, design
features, illustrations, and background knowledge.
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Another year-long classroom research project examining picturebooks used as instructional materials concluded that (1) young children can and do think and
read multimodally, (2) understanding and creating art
provides additional pathways for children to construct
meaning, and, (3) that art is a valid form of communication that needs to be valued and taught (Martens,
Martens, Doyle, Loomis, & Aghalarov, 2012). In a
review of studies examining picturebooks with few or
no words, Arizpe (2013) argued that visually-oriented
texts place more emphasis on the role of the reader
to construct meaning, which may often look quite
different from researchers' expectations of what language-based reading looks like. Taken together, these
studies help illustrate the ways students can develop
literacy across multiple modes of meaning-making.

Children's picturebook app example: Spot. David
Weisner's Spot (Houghton Miffiin Harcourt, 2015) has
been described as not quite a book, not quite an app,
but a rich visual adventure, nonetheless. As readers
pinch and zoom their way through a multitude of
imaginative scenes across space and time, starting with
the black spots on a ladybug, they are presented with
a variety of still images, sounds, and animations that
all work together to create meaning in different ways.
As there is virtually no verbal instruction or narration,
the app invites readers to explore new worlds through
touch, sight, sound, and even motion. In line with the
multimodal literacy principle, David Weisner's Spot
blends modes together in a series of ensembles, each of
which invite readers to interpret them with literacies
beyond what language alone might offer.

Use it in your classroom: Media Mashup! While
many teachers invite students to engage with multimodal texts as reading materials, many opportunities
also exist to invite students to be the creators of multimodal texts (Kachorsky, et al., 2017). One way I've
engaged students in this process is by inviting them to
transform an existing story into a different media form.
As an example, my own high school students have
used this activity to transform canonical short stories
into theatrical videos, blogs from a fictional character's
perspective, and even video game levels. Teachers of

younger students might consider inviting students to
transform stories into wordless picturebooks or comic
strips, or even move in the other direction, writing their
own interpretations of storylines of wordless picture
sequences. Regardless of age or experiences of students,
an essential part of these activities is engaging students
in discussions of different design options they might
have, design decisions they have to make, and the ways
those designs embody the meaning of a text.

5. The Whole-Part-Whole Principle
At the core of many historical debates in literacy was
the question of whether it is better to approach reading instruction from part-to-whole, as phonics-first
methods advocated, or a whole-to-part approach, as
whole-language advocates emphasized (Goodman,
1998; Pearson, 2004). Today, we have come to recognize of course, that understanding both the parts and
the wholes of language are essential for literacy development (Routman, 2008), and that is the essence of the
final principle we will discuss in this article.
The whole-part-whole principle is grounded in the
idea that good literacy teaching emphasizes meaning,
while providing opportunities to engage directly with
skills that support meaning-making. The idea behind
whole-part-whole teaching is that we focus first on
a meaningful whole-whether it be a word, story,
or idea-that is presented to students in a compelling, interesting, or relatable way. Once a meaningful
connection is established, we can help students break
the whole down into parts-letters and sounds, word
parts (e.g. prefixes and suffixes), or organizing features
(e.g., introduction, example, conclusion). Finally, we
can invite students to put the parts back together to
see how they work as a meaningful whole and even
change across contexts. While the idea behind wholepart-whole instruction has been around for many years,
it has recently been highlighted for its value in literacy
instruction (Knowles, Holton, & Swanson, 2014;
Routman, 2008).

Picturebook app example: Endless Reader. Admittedly, Endless Reader (Originator Inc., 2017) leans
more toward the app end of the spectrum than the
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picturebooks discussed so far. However, I bring it up as
an example here because of its approach to 1) presenting words, along with images, sounds and animations;

2) allowing readers to play with the letters and sounds
that make up the words; and 3) placing of the words
into illustrated scenes with meaningful sentences.
While sentences that connect with one another to form
a more cohesive story would also be interesting, the
app nevertheless provides some inspiration for what
whole-part-whole literacy teaching might look like by
design.

Use it in your classroom: Playing with words. A
whole-part-whole lesson in the context of early reading
might begin with a focus on a word in a meaningful
context (such as the story of a pet), move toward an
exploration of the letters in that word and the sounds
we can make with those letters, and then back to use of
the word in context. Consider extending such a lesson
by changing a letter of a word and seeing whether or
not it makes sense when put back in context (Would
you be excited to go home and see your "pen" instead
of your pet? Maybe you would!). You might even invite
students to illustrate or act out some of the silly scenes
you come up with. More experienced readers might
enjoy taking the fractured fairy tale approach and
re-writing more contemporary books to experiment
with the tools of storytelling (What if we did let the
Mo Willems' pigeon drive the bus?). Teen readers may
explore tropes and conventions of fiction in the style of
Twist Fate (https:/ / clalliance.org/twist-fate/) a collection
of stories by 13- to 17-year-olds that swaps hero-andvillain roles in popular stories.

Expanding Our Practice
This article overviewed five, research-based classroom
strategies-inspired by well-designed digital media such
as picturebook apps-that literacy teachers in diverse
classrooms can use regardless of their access to digital
technology. Those principles focus on the importance
of situated meanings, differentiated fluency, co-constructed comprehension, multimodal literacy, and
whole-part-whole approaches. While I used examples
from well-designed picturebook apps to illustrate
each principle, these digital media technologies are
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not necessary for implementing the literacy principles
that underlie them. In a world of high-stakes testing
that often compares students against one another, it
is important to remember that people have different
levels of access to opportunities to technology outside
the classroom, and this can impact the ways they learn
inside the classroom, as well. However, all students can
benefit from the creative ways that teachers put the
research-inspired literacy principles discussed in the
article into practice. Ultimately, the purpose of this
article was not necessarily to claim that the strategies
discussed should be seen as best .practice, or what works
for all students. Instead, I hope this article inspires
teachers to explore new worlds of possible practices,
guided by research, experience, and of course, the interests, needs, and aspirations of our students.
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